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(71) We, CIBA-GEIGY AG, a body corporate organised according to die 
laws (tf Switzerland, of Basle, Switzerland, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be per- 
formed, to be particularly described in and by the following statement: — 

The present invention relates to polymeric quaternary ammonium salts in which 
die cationic units correspcmd to the formula 



(0 



_i€)_A,_ il^aU-A — CHj- 

t ». J 



in which Rji, Rg,. lU and R^ are identical or different from one another and denote 
optionally substituted alkyl, cydoalkyl or alkenyi widi at most 20 carbon atoms, aryl 
or aralk^, or Ri and Rs and/or R» and R4, together with the nitrogen atom to which 
they are bonded, form an optionally substituted heterocyclic ring widi 3 to 6 ring 
members, Ai is — (CHj)ta— , in which m is a number from 1 to 20, which is optionaUy 
interrupted by at least one — S— , 



J- 



or CH=CH— grouping or substituted by at least one halogen atom, hydroxyl, 

nitrile, alkyl, hydroxyalkyl, alkoxy, carboxyl or carbalkoxy radical or at least one 
optionally substituted aryl or aralkyl radical; a deoxypolyoxyalkylene radical of formula 

(alk— ^)x— alk, " alk " representing an alkylene group and r being at least 1, or a 

radical of tiie formulae 




-CHg- 



CH-- 



^ -CM^-Q-CHj- 
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or, together with the nitrogoi atoms and at least one of the substituents bonded to each 
nitrogen atorn^ is a radical of the formula 



I 



wherein Re and are identical or different from one another and are hydrogen; alkyl, 
hydroxyallqrl or halogenoalkyi eadi widi 1 to 4 carbon atoms; hydroxvL halogen, carb- 
oxyl, carbalkojgr or phenyl; Bis a direct bond, —O—, ^ © i 



— > — SO2— or optionally substituted alkylene, n is a number from 1 to 6, p is a 
number from 1 to 3, preferably lor 2 and A, is a radical of tiie formula 10 



The radicals R29 R3 and R^ in die cationic units of die polymeric quaternary 
ammonium salts of the formula (1) can be straight-chain or branched alkyl radicals 
with 1 to 20 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, butyl, i$obutyl> 
15 terL-butyl, hexyi, octyl, ssooc^l> tert-octyl, decyl, dodecyl, tetradecyC hexadeqrl, octa- 15 
decyloreicosyL 

Alkyl radicals with 1 to 10, and especially with 1 to 4, carbon atoms ate preferred; 
methyl and ethyl are particularly suitable. 

Substitute alkyl radicals are, for example, hydroxyalkyl, cyanoalkyl, alkoxyalkyl, 

20 alkyldiioalkyl, alkylcarbonylalkyi, alkylsulphonylaU^l, arylcarbonylalkyl and arylsul- 20 
phonylalkyl, in which aryl is a mononuclear, binuclear or trinudear aromatic hydro- 
carbon, espedally. phenyl or naphthyl; alkylcarboxyHc add, carbalkoxyalkyl and dicarb- 
alkoxyalkyl; and carboxamidoalkyl, which is optionally N- or N,N-substitiited by lower 
alkyl (Ci — C4) or aryl, for example phenyL 

25 The cydoalkyl radicals are preferably cydopentyl and cydohexyl, vdiich can 25 

optionally be substituted. 

The alkenyl radicals can contain 2 to 20 carbon atoms. Those with 2 to 10, or, in 
particular, witii 2 to 4, carbon atoms are preferred. Suitable alkenyl radicals are those 
which correspond to the alkyl radicals mentioned. The substituents mentioned for the 

30 alkyl radicals can generally also be used for the alkenyl radicals. jq 
Aryl and aralkyl radicals are, in particular, phenyl and benzyl, which may option- 
ally be substituted by hydroxy!, cyano, halogen (fluorine, chlorine, bromine or iodine) 
or carboxyl; alkyl, hydroxyalkyl, cyanoalkyl, alkoxy and alkylthio, in which lower alkyl 
and alkoxy radicals are preferred; alkoxyalkyl, carbalkoxyaJkyl and dicarb^oxyalkyl, 

35 in which there are preferably in each case 1 to 4 carbon atoms in die alkyl part and the 35 
alkoxy part; alkylcarboxylic add, in which alkyl preferably contains 1 to 4 carbon 
atoms; or carboxamidoall^l, whidi is optionally N- or N,N-substituted by lower alkjd 
(Ci— C4). 

The two substituents on each nitrogen can also form, together with the nitrogen 
^ atom to which they are bonded, an optionally substituted heterocydic ring with 5 or 6 40 
ring members. Examples of such heterocydic rings are the piperidine morphdine^ thio- 
morpholine, pyrrolidine or imidazoline ring. 

The bridge member Ai is, for example, an alkylene grouping of the formula 
~(CH«)m— in which m is an integer from 1 to 20 and preferably 1 to 12. The all^- 
ene grouping can be interrupted by a sulphur atom or.by 45 
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or — CH = CH— ; several of these groups are optionally present. Possible substituents, 
which are bonded to the alkylene chain, can be hydroxyl, halogen, especially fluorine, 
chlorine and bromine, nitrile; alkyl, hydroxyalkji or alkoxy each with preferably 1 to 4 
carbon atoms, for example, methyl, ethyl, propyl, isopropyl and butyl, hydroxymethyl 
or hydroxyethyl or methoxy, ethoxy, propoxy and butoxy, and also carboxyl ( — COOH) 5 
and carboalkoxy, in which the alkoxy radical can contain 1 to 20 carbon atoms. 

Other possible substituents of the alkylene chain arc aryl and aralkyl, preferably 
phenyl and benzyl, which are optionally further substituted by e.g. lower alkyl, halogen 
or hydroxy]. 

If the bridge member A, is a deoxypolyoxyalkylene radical of formula 10 

(alk-^),t— alk— , "alk" representing an alkjdene group and x being at least 1, 

piefened such radicals are reoxypolyoxyethylene radicals and in particular, deoxypoly- 
oxypropylene radicals: — (CH|CE[sO)]cCH3CHf — or 

— (CHCHsO)xCH2CH—, 

CHa in, 

in wfaidi X is at least 1. The usual upper limit for x can be taken as 50. Preferred values 15 
for X are between 1 and 40 andmost preferably between 4 and 40. 

Ai can also be an aromatic bridge member whidi is derived from above-defined 
mononuclear or binudear aromatic compounds (benzene or naphthalene). Examples 
are optionally substituted phenylene, which is optionally linked to the nitrogen atoms 
via methylene groupings (— CHa — ); unsubstituted naphthalene and tetrahydronaph- . 20 
thalene linked to the nitrogen atoms via methylene groupings; optionally substituted 
diphenyl, diphcnyl oxide, diphenyl sulphide, diphenylsulphone or benzophenone. Pos- 
sible substituents on these aromatic bridge members arc lower alkyl, lower hydroxy- 
alkyl or lower halogenoalkyl each with 1 to 4 carbon atoms, hydroxyl, halogen, espe- 
cially chlorine and twomine, carboxyl, carbalkoxy and phenyl 25 

Other bridge members containing cyclic grouping? are, in particular, groupings of 
the formula 

TT ^ -CHrO-CMj- or -Q-c„Ha,H[> 

in which n is an integer from 1 to 6. 

Bridging between the two nitrogen atoms can also be effected via the substituents 30 
(Ri — ^R^), which are bonded to the nitrogen atoms. Including the two nitrogen atoms, 
this then gives, for example, piperazin^ l,4-diazabicyclo-(2,2,2) -octane or dipyridyl 
groupings. 

Particularly suitable polymeric quaternary anunonium salts contain the cationic 
units of the formula 35 



(I) 



Ag N- 

I ^ I 



m which R», Rxo, Ru and Rx2 are identical or different from one another and are 

alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 

all^l, cyanoalkylj alkoxyalkylj aUiylthioalkyl or alkylcarbonylalkyl each with up to 10 

carbon atoms; arylcarbonj^aUcyl, aUq^lsulphonylalkyl or arylsulphonylalkji each with 40 

1 to 4 carbon atoms in the alkyl part; alkylcaiboxyUc add with 1 to 4 catboa atoms in 

the akyl part; catbalkoxyalkyl or di-(caxbaikoxy)-alkyl each with 1 to 4 carbon atoms 

in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyi 

whidi has 1 to 10 carbon atoms in the alk^ part and is optionally N-substituted by 

alkyl with 1 to 4 carbon atoms or aryl; or arc phenyl or benzyl, optionally substituted 45 

by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 

aikylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di-(carb- 

alkoxy)-a]kyl eadi with 1 to 4 carbon atoms in die sJkyi part and with 1 to 4 carbon 

atoms in the alkoxy part, by alkylcarboxylic add with 1 to 4 carbon atoms in die allg^ 

part, or by carboxamidoallq^i n^ch has 1 to 4 carbon atoms in the alkyl part and is 50 

itself optionally N-substitut«i by with 1 to 4 carbon atoms alkyl; or Ro and Rio and/or 

Ru and Ru» togetiier with the nitrogen atom to which tiiey are bonded, form an option- 
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ally substituted heterocyclic ring with 5 or 6 ring members. A, is — (CHa)„— , in 
wfaidi m IS a number from 1 to 20, which is optionally interrupted by at least one 

T 

°T T^^J:^?T grouping or substituted by at least one chlorine atom, hydroxyl, or 
nimle radi^, alkyl, alkoxy or hydroxyalk}^ radical each with 1 to 4 caibon atoms, 
carboxyl radical, carbalkoxy radical widi 1 to 20, and preferably 1 to 4, carbon atoms 
m the alkoxy part or by an optionally substituted phenyl or baizyl radical; 



(--CH-CH,0— )^-CHr-CH— , 



10 or a radical of the formula 



(2) 



Q-m 



ICOCH,- 



10 



or -O-CnHarO 

or, togedier with tiie nitrogen atoms and at least one of tlie substitueots whidi aie 
3 bondedtoeadiof OK nitrogen atoms, is a radical of the fonnulae 15 

R,, is hydrogen or methyl and z is at least I and R^, R,, B, Az, n and p have the pre- 
viously indicated meanings. 

Further preferred salts are, in particular, those polymeric quaternary ammonium 
;0 salts in which die cadonic units correspond to the formula 20 



in which Ri.„ Rio, R„ and Rj, are identical or different from one another and are alkyl, 
hydroxyalkyl, alkoxyalkyl, alkyithioalkyl or cyanoalkyl with up to 4 carbon atoim: 
e ^^^^k."^^^^^ ^^3^ with 2 to 4 carbon atoms, CH,COCHr-, 
* CH^OOCCH^ H,C.OOCCH^, (CH300C)«CH-: 25 



or are phenyl or benzyl, optionally substituted by hydroxyl, amino, cyano, fluorine, 
chlorine or bromine, by alkyl, hydroxyalkyl, alkoxy or alkylthio, each with 1 or 2 carbon 
atoms, by cyanomethyl, by alkoxyalkyl, carbalkoxyalkyl or di-.(carboxyalkyl), each with 30 
1 or 2 carbon atoms in the alkyl part and 1 or 2 carbon atoms in the alkoxy part, by 
— CHsCOOH, — (CHOaCOQH or by carboxamidoalkyi which has 1 or 2 carbon 



10 



IS 



20 
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aroms ia the alkyi pan and is itself opdaaaSly N -substituted by lower alkyl; or R,, and 
Ru and/or Ri, and R,«, togedier with the nitrogen atom to which they are bonded, 
form a heteroc^ic ring of the fonntda 

-o -o -a ' -€i 



and A4 is — (CHa)«n , in which mi is a number from 1 to 12, 

1 

— (CHs)2CH— , — CH2CH=CHCH,— , — CHjCCH:? 

O 



I 

OCH, 



— CH,C(CH,)— , 

iooH 



CH,OH — CH.CH- 
d^OH 



— CH,CH— , — CH.C(CH,)- 
ioOH CN 



— CH,CH— , 
COOCH, 



— CH»C(CH,)— 

ioocH, 



— OigCHjO— <ai»CHr— , CHCH,0— )t— CH,CH— , 



CH, 



ca, 



0 

-0-«*2h(3 or 



'Pt-i 



CN3 



in which x is at least 1, — Z— is — O— 01 — S— , and p, is 1 or 2, oi togediet with 
the nitrogen atoms and at least one of die substituents bcmded to each nitrogen atom) is 
a radical of the formula 



Particularly advantageous compounds of die formula (3) are those in which Ri., 
Riflj RiT aiid R18 are identical or different from one another and denote alkyl or 
hydroxyalkyl with 1 to 4 carbon atoms> alkcnyl with 2 to 4 carbon atoms, 
CHaOOCCH:?—, CaHjOOCCHa— or benzyl, or Rxa and and/or R^ and Ri», 
together with the nitrogen atom to which they are bonded, form a heterocyclic ring of 
Che formula 



10 



15 



20 
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-Q or -Q) 

and A4 is — (CHa)a — , in which m, is a number from 1 to 12, 
— (CHs)jCH— . — CH.CH=CHCHj— , — CH,OCH,-^ — CHr-CH— CHr-» 



I 

CH, 



or 



i 



— (— CH-ai:,— O— Jt-CH,— CH— , 



in which x is at least 1, 



-CH2- 



-CH2 CHg- 



10 



15 



20 



or, together with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical tit the fonnulae 



fa 



€>/— V® 



or 



In the case of the cationic units of the formula (2^, and also in the formulae which 
follow, these units can also be isomers or mixtures of isomers since the diphenyl or the 
tetrahydronaphthalene radical can be substituted by the methylene ( — CE^ — ) gnnq>s 
in different positions. To avoid listing all of die isomers eadi time, for the diphenji 
radical only die p,p'-substituted isomer is given in each case. 

Polymeric quaternary ammonium salts with recurring units of the formulae irtikh 
follow may, for example, be mentioned individuaUy: 



I 

CHj 



CH3 
CH3 



2X' 



r0 



in whidi mi is 1 to 12 and X is halogen. 



CM, 6H3 



«2- 



,© 



za 



2Cl"- 



Ol <jM3 
-lj®_(Ctljlg_N?LcH2 

CHj 



2 CI 



10 



15 
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COOqHg COOC2N5 



The compound of the formula (17) is preferably manufactured by reacting piper- 
azine with 4^4'-(bis-chloromethyl)-diphenyl and subsequently quatemising the reaction 
produa with ethyl ddoroacetate. 



8 
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(18) 



2 a 



09) 



2 Br' 



,© 



C% OH CII3 



LCHj 



21' 



0 



ai) 



OH 



OH 



?2 



-N-CHjCH^^CH-CHg-N-CHg' 



0 



CHj- 



20 



.© 



CHj iH, 



0 



10 



15 



20 



CH3 



CH3 



2 CI 



e 



Suitable anions for the polymeric quatemaiy flmmnnf ufn salts according to the 
invention are all of the customary inorganic or organic anions which do not form 
sparingly soluble complexes with the cations, since the ammonium salts should prefer- 
aUy be water-soluble. Examples which may be moitioned are the anions of the mineral 
adds or of low-molecular organic acids* Suitable anions are, for example, the halogen 
anions, eg. l^, Bl'^ and especially Q-, or meihyl-sulphate (CHaSO*®), ethyl-sulphate 
(C2HaS04'^} and toluenesulphonate or nitrate or sulphate. 

The polymeric quateniary ammonium salts according to the invention can have 
molecular weights of e.g. 400 or 500 up to 50,000 and preferably up to 25,000, and in 
particular from 1,500 to 20,000. 

The aiomonium salts can be manufactured according to known methods by, for 
example, reacting diamines with corresponding dBialogeno compounds in molar ratios 
of about 1 :2 to 2: 1, and preferably in equimolar amounts. 

Thus, the compounds the formula (1) can be obtained by reacting diamines of 
the formula 



10 



15 



20 



(24) 



R. 

^I— A,— » 

A. i. 



9 
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in which Ri, Rj, R9 and K^ as well as A| have the previously indicated meanings, with 
dihalides of the foimula 

(25) X--CHr--Aff-CHr-X 

in which X is halogen and As has the previously indicated meaning. 
5 A further possibility can be to react dihalides of the formula 5 

(26) X— Aj— X 

in which Ax and X have die previously indicated meanings, with diamines of the 
formi^ 

(27) Rx R3 
l!r— CHr-As— CHa— N 

10 in which Ri, R3, Rs, R4 and As have the previously indicated meanings. 10 
For example^ diamines of the formula 

(28) R. R„ . 

N— A^N 

Rio R12 

in which Ro, Rio, Rn, Rii and A3 have the previously indicated meanings, can be 
employed for the particularly smtahle ammonium salts of the formula (2), whilst . 
IS dfaminf^ of the formula 

(29) Rx5 Rx, 

iL-A,— A 

A A 

Rio Kji 

in which R19, Ri«, R17 and Ri. as well as A^ have the previously indicated meanings, 
are employed for the preferred anmioniimi salts of the formula (3). In this case^ a. 
dichloro compound of the formula 

20 (30) aoir-Z^y/^CHgCi 20 



is employed as the dihalogeno compound. Isomers, or mixtures of isomers, of com- 
pounds of the formula (28) can optionally be employed. 

The compounds of the formulae (2) and (3) can also be manufactured using 
starting compounds which aie analogous to the compounds of the formulae (26) (di- 
25 halides) and (27) (diamines). 25 
The followmg diamines 



(31) CH3 CH. 

N— (CHO»— 



m. = l— 12 



CH, 

(32) CH, GEIa 

I I 
{CH,)a— N 
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(33) CH, CH, 



zisatleastl 
and 

(X) 



(37b) 



(42) 



iS (44) 



-(CH,)^ 
CH, 



in. 



(34) CH, CH, 

A— (CH.)x^ll 



^ <CH.)x^N 

(35) CH, CH, 

N— (CHCI^O).CBtCH- 



I CHs ilHs CH| 



CH, CH, 

I . I. 



0(°^ (37c) TH-(aU),Ci£—if 



(38) CHj-CHCMj ^ CHjCH=CH2 



Ms CH3 



(40) CH3 
N 



(♦') ?^ ^ 



CHj CD, 
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CHs OH CH, "^'^"^^^NHVCM-CH-CHa-N^^*^ 

(46) i^^H-CH^N ?«2 ?2 



c!h. 



can be employed for the manufacture of the reaction products and the recurring units 
of the formulae (4) to (23). 

The starting compounds (diamines and dihalides) for the manufacture of the 

5 polymeric quaternary ammonium salts according to the invention are generally known 5 
compounds which are readily accessible by chemical synthesis. * . , 

4,4'-Bis-(chloromcthyl)diphenyl can be obtained by chloromethylation of diphenyL 
The diamines can be manufactured, for example, by reacting the corresponding a,w. 
dihalogcno compounds with secondary amines, such as dimeth3damine, pipendmc, 

10 diallyiamine or hydroxyethylbenzylamine, or by a N,N,N',N'-permethylation of a 10 
primary diamine according to known methods, preferably by reaction with formalde- 
hyde and formic add (Leuckart reaction). The diamines of the formula (35) are 
manufactured from polypropylene glycols by reaction with 2 mols of propyleneimine. 
The manufacture of the ammonium salts according to the invention can be earned 

15 out in solvents which are inert with respect to the rcactants, f or example alcohols, 15 
glycols or ketones, for example, acetone, or cyclic ediers, e.g. dioxane or tctrahydro- 
hirane. Amongst the alcohols, the lower alcohols, espeoaUy medianol, are preferred. 
The reaction temperature usually depends on die boiling pomts of ttie solvents 
employed and can be room temperature (20**C) or elevated temeperature, for example 

20 20 to 150**C, preferably 50 to lOO^C. /, u, • 

The reaction can optionally also be carried out in water or watBr/alcohol mixtures 
as the solvent or, in certain cases, also widiout a solvent. j . u 

Due to the preferred use of cheap and readily accessible dichloro compounds m the 
manufacture of the polymeric quaternary ammonium salts according to the mvention, 

25 the salts preferably contain chlorine ions as anions. The introduction of other anions 25 
can, preferably, be so carried out that other anions are introduced into the ammomum 
salts containing chlorine ions (the reaction products) by, for example, ion exdiange. 

As a rule, the polymeric quaternary ammom'um salts according to the invention 
arc usually prepared in the form of mixtures and not as pure compounds. The mdicated 

30 molecular wei^ts can, therefore, be regarded only as average molecular weights. 30 
The polymeric quaternary ammoniimi salts according to the invention can be 
employed in neuttal, acid or alkaline dyebaths. They are suitable as dyeing auxiliaries, 
especially as levelling agents, in processes for dyeing and printing textfle materials 
made of natural or synthetic fibres. . 

35 Textile materials made of natural fibres which can be used are those made of 35 

cellulosic materials, especially of cotton, and also of wool and silk, whilst the textile 
materials made of synthetic fibres are, for example, those made of high-molecular poly- 
esters, for example polyethylene terephthalate or polycyclohexanedimethylcne tere- 
phthalate; polyamides, e.g. those of hexamethylenediamine adipate, poly-c-caprolactam 

40 or w-aminoundecanoic add; polyolcfines or polyacrylonitriles, and also of polyuredianes, 
polyvinyl chlorides and polyvinyl acetates, as well as of cellulose 2i-acetate and cellu- 
lose triacetate. The syndietic fibres mentioned can also be employed as mixtures widi 
one another or as a mixture with natural fibres, e.g. cellulose fibres or wool. These fibre 
materials can be in all stages of processing which are suitable for a continuous pro- 

45 cedure, for example, in the form of cable, tops, filaments, yams, woven fabrics, knitted 
fabrics or nonwoven articles, . 

Dyeing formulations can be in the form of aqueous or aqueous-orgamc solutions or 
the polymeric quaternary ammonium salts according to the invention, yet further addi- 
dispersions or in die form of printing pastes which contain, in addition to a dyestuff and 

50 the polymeric quaternary ammonium salts according to the invention, yet furdier addi- 50 
rives, for example, acids, salts, ureas and further auxiliaries, e.g. oxyalkylation products 
of fatty amines, fatty alcohols, alkylphenols, fatty acids and fatty acid amides. 

The polymeric quaternary ammonium salts are particularly suitable as rctarders 
when dyeing polyacrylonitrile fibre materials with carionic dyesiuffs and in some^cases 

55 also when dyeing aniom'cally modified polyester fibre materials. 55 
The cationic dyestuffs which are used can belong to very diverse groups. Examples 
of suitable dyestuffs are diphenylmethanc dyestuffs, triphenyhnethane dyestuffs, rhod- 
amine dyestuffs and azo or anthraquinone dyestuffs containing onium groups and also 
thiazine, oxazine, methine and azometfaine dyestuffs. 



40 



45 
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The polyacrylonitrile textile materials can be dyed in the customary manner by 
introducing the goods to be dyed into an aqueous liquor which has been warmed to 
about 50 to 60°C and contains the cationic dyestuff, the polymeric quaternary ammo- 
nium salt, additives of salts, e.g. sodium acemte and sodium sulphate, as well as adds, 
c.g. acetic acid or formic acid, then raising the temperature of the dyebath in the course 
of about 30 minutes to approximately lOO^C and then keeping the dyebath at this tem- 
perature until It is exhausted However, it is also possible to add the basic dyestoff only 
subsequendy to the dyebatii, for example when the temperature of the badi has risen 
to about 60°C Furthermore, it is also possible to ptetieat the goods to be dyed, at a 
tempwature of 40 to lOO'C, with a liquor which contams die customary salts and adds, 
as wdl as the polymeric ammonium sal^ but does not yet contain any dyestuff, and 
only dien to add the dyestuff and carry out dyeing at lOO^C. FinaUy, it is also possible 
directiy to mtroduce die goods to be dyed into the dyebath which has been h^ted to 
approximately 100*'C and which contains die polymeric flmmmimfin salt. 

Those materials which have been manufactured widi the additional use of yet 
further vmyl compounds, for example vinyi chloride, vinyl acetate, vinylidene chloride, 
vmylidene cyanide and alkyl acrylates, in addition to aciylonitrile, are also to be under- 
stood as polyacrylom'trile fibre materials if die proportion of these other vinyl com- 
pounds IS not hi^ dian 20%, relative to the wd^jht of die fibre materials. 

Appropriate amounts of polymeric quaternary ammonium salts which are employed 
m these dyeing processes are, in general, in die range of 0.01 to 2 per cent by wdeht, 
^d especiaUy at 0.05 to 1 or of 0,1 to 1 per cent by wdght, relative to die weidit of 
the fibre materials. 

The dyeings of polyacrylonitrile fibres produced using the polymeric quaternary 
ammom'um sdts as auxiliaries are distinguished by a very hig)i levehiess and, at die 
same time, display a good dyestuff yidd on the fibre. 

Furdier applications for the polymeric quaternary ammonium salts according to 
the invention are: resists when dyeing pdyacr^onitrile fibres; dispersing agents, for 
example for pigments; emulsifiers; cationic fixing agents for improving the fastness to 
wet processmg of cdlulodc textile fibre materials or paper dy^ widi direct dyestuffs 
and disperse dyestuffs; antistatic agents, especially for textile materials containing 
syntheac organic fibres; anti-microbial agents; predpitants, for example in the purifi- 
^tion of effluents, or fiocculating agents, for example for coagulating colloidal aqueous 
dispersions, for example dyestuff dispersions. 

Thus, the polymeric quaternary ammonium salts can be used in particular in pro- 
cesses for dyeing and printing textile materials containing natural or synthetic fibres, 
for example when dyeing textile materials consisting of polyacrylonitrile fibres; and 
also m processes for fixing dyestuffs; and also in processes for finishing textile materials, 
containmg synthetic organic fibres, especially for rendering such materials antistatic, or 
also m processes for purifying effluents, in which case tiiey can be employed as predpi- 
tants, and also as flocculating agents in processes for coagulating, for example, colloicfal, 
aqueous dispersions. r » 3 

In die examples which follow, die parts and die percentages relate to die weight; 
unless otherwise stated. 

Example 1. 

r l^lA ^^^^ 4,4'-bis-(diloromediyl)-diphenyi and 111 g (0.435 
mol) of NJ^JsJ',N'-tetramediyl-l,12^iaminododecane in 440 ml of med^I are 
heated to the reflux temperature for 24 hours. 

The solvent is dien distiUed off and die residue is dried at 40'*C. The reaction 
product dissolves m water to give a dear solution. Yidd: 220 g (100% of dieory) of 
a reaction produa containing recurring units of the formula (7) 



(7) 



0*3 % 
^3 CHj 



L^3 



Viscosity: i? 0.54 (25"C, medianol, [dl/g] ) 
Average molecular wdght: 7,900 

• ^^^^^niple and die examples which foflow, the viscosity is die inherent 
viscosity. The measured values rdate to 0.5% (wdght/volume) solutions in medianol. 
The average molecular weights have been determined from diese viscosities. 

- L n reactants, a reaction product which has a 

viscosity V- 0.52 (25°C, methanol, [dl/g]) and an average molecular weight of 7,600 
js ODtamed. ' 



13 
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c) In a third batch with the same reactants (molar ratio of diamine to dihaiide 
2:1), a reaction product which has a viscosity v»0.10 (25^Q methanol, |dl/g)) and 
an average molecular weight of 1,500 is obtained. 

Analogous reactions of 4,4'-bis-(chloromethyl)-diphaiyl with N,N,N',N'-tetra- 
methyl-suliitituted ethylenediamine, 1,3-diaminopropane, 1,4-diafflinobutane, 1,6-di- 
ammohexane, 1,8-diaminooctane and 1,10-diaminodecane give, again in quantitative 
yield, reaction products containing recurring units of the general formula 



10 





CH3 


1 






03 



The values for Xi, the viscosity and the average molecular weight are given in 
Table I which follows. 

TABLE I 



10 



Escample 




n 25 °C,. methanol 
[dl/gl 


average 
molecular 
weight 


1 d 


2 


0.09 


1,300 


1 e 


3 


0.40 


5,900 


If 


4 


1.26 


19,000 


Ig 


6 


1.35 


19,800 




8 


0.44 


6,500 


1 i 


10 


0.46 


6,600 



15 



20 



Example 2. 

12.7 g (0.05 mol) of NJ^,N',N'-tetramediyi-4,4'-diaminodiphenylmethane and 
11.5 g (0.045 mol) of 4,4-bis-(chloromethyl)-diphenyl in 100 ml of methanol are 
heated to the reflux temperature for 24 hours. 

The solvent is then distilled off, the residue is taken up in 150 ml of ether and the 
solutimi is stirred and then filtered and the produa is dried in vacuo at 40^C A powder 
which dissolves in water to give a dear solution is obtained 

Yield: 23.7 jg (98% of liieory) of a reaction produa containing recurring units 
of die f ormola 



15 



20 



25 



CH3 CH3 



Viscosity 7: 0.13 (25'C, methanol (dl/gj) 
Average molecular weight: 1,900 

Example 3. 

The procedure is as described in Example 1 and equimolar amounts of 4,4'-bis- 
(chloromediyl)-diphenyl and diamines of the following formulae: 



(36) 



(37c) 



CH, CH, 

N— (CHo).CH— N 



CH, 



CH, 



25 



14 
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(38) 



CHjsCHCH^ 



CHgsCHCHg" 



aie reacted. 

Reaction products containing recurring units of die formulae 



0) 



Q(CH^QcH,^Q-Q«CH,-. 



20 



(») 



CH3 CH3 



2 CI 



and 



(12) 



CH 
> 

L CH2 



s 

C"2 

CH 

n 

C«2 



dig- 



ger 



are obtained in quantitative jrield. 
Viscosities: 25*C, methanol [dl/g] 
a. f} = 0^3 b. 1^=0.19 c ir=0.12 
10 Average molecular weight: a. 3,400 b. 2^800 c. 1,700 10 

Example 4. 

a) 86.15 g (0.5 mol) of N,N,N'^'-tetramediyl-l,6-diaininohexane and 125.5 g 
(0.5 mol) of 4,4'-bis-(chloramethy])-diphenyl in 300 ml of methanol are heated to ^ 
reflux temperature, whilst stirring. A further 200 ml of methanol are introduced into 
IS the reaction mixture, which becomes more viscous as the reaction time increases. AiPcer 15 
24 hours under reflux^ the reaction is ended and die solvent is distilled off. 212 g 
(100% of theory) . of a reaction product containing recurring units of the formula 



C83 CH} " 



2cr 



20 



25 



30 



35 



are obtained. The product dissolves in water to give a dear solution. 

Viscosity: 1.54 (25*^0, methanol, [dl/g] ) 20 
Average molecular weight: 23,000 

b) 25.12 g (0.1 mol) of 4,4'-bis-(chloromethyl)-diphenyI are dissolved in 80 ml 
of acetone and the solution is heated to the reflux temperature f56°C). 17.23 g (0.1 
mol) of N,N,N',N'-tetramethyH,6-diaminohexane, dissolved in 20 ml of acetone, arc 
added in the course of one minute^ whilst stirring. An exothermic reaction starts and, 25 
at the same time, a colourless precipitate starts to separate out. After 4 houn at die 
reflux temperature, the zeacdon is ended and the precipitate is filtered ofi and dried. 
42.3 g (100% of theory) of a reaction product containing the recurring units of the 
formula (6) are obtained. 

The product is a white, hygroscopic powder which dissolves in water to give a 30 
dear solution. 

Viscosity: iy==0.30 (25*C,mcdianoI, [dl/g] 
Average molecular weight: 4,400. 

Example 5. 

a) 12.56 g (0.05 mol) of 4,4'-bis-(chloromediyl)-diphenyl and 13 g (0.1 mol) 35 
of l,3-bis-dimethylamino)-prqpane are heated to 60**Q whilst stirring, for 30 hours. 
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(17) 



COOCjHj COOC2H5 



(114) 



(18) 



(») 



2C1*= 



2 Br* 



(117) 



9% 



L 0% 



0^ 



21© 



(tia) 



L a, 



,© 



10 



15 



Example 7. 

35^ g (0.1 mol) of the diamine of die foimula 



and 24.4 g (0.1 mol) of 1,6-dibromohexane in 300 ml of medianol ait heated nm6 n 
refliM for 24 hours. The solvent is ihen distilled off and the residue is taken up m ether 
ffl oidei to remove tlie constituents which are insoluble in watei. 

A water-soluble reaction product containing recuirtng units of die f ozmula 



10 



(120) 



2 8,© 



is obtained. 

Yield: 30% of dieoiy. 

Viscosity: if = 0.06 (20**C, methanol, fdl/g] ) 

Average molecular weight: 900. 



15 
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£xan^)le 8. 

Equimolar amounts of a diamine of the fonnula 



121) 



CH, 

I 



I 



N-.(CH— CHs— O— )n— CHr-CH— N 



CH, CH, 



and 4,4'-bi5-(chloromethyl}-diphenyi are zeacted in methanol at the reflux tempera- 
ture for 24 hours. After removing the solvent, reaction products containing recurring 
units of the fonnula 



(f2Z) 



^A-ftH-CHg-OVCH^CH-A^CH^-O^C^ 



1 I 
CH3 C«3 



^1 I 
CH3 CH3 



2cr 



are obtained. 



TABLE IV 



Example 


n 


Yield 
% of theory 


Viscosity 


Average 
molecular 
wei^t 


a 


2,6 


100 


0.30 


4,400 


b 


5.6 


100 


0.21 


3,100 


c 


33.1 


100 


0.68 


10,000 



10 Example 9. 

Equimolar amounts of the dichlorides mentioned in Table V and 4,4'-bis(dimeth- 
ylaminomediyi)-diphenyl are heated in acetone to the reflux temperature for 24 hours. 
In die course of die reaction, the reaction product precipitates out. After ±c reacDon 
has ended, the reaction mixture is cooled and the produa which has precipitated is 

15 filtered off and dried. 



20 
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Example 


Di chloride 


Yield 
(%of 
theory) 


Viscosity 


Average 
molecular 
weight 


(a) 


O 


88J 


0.36 


5,300 


(b) 




94.3 


0.29 


4,300 


(c) 


(ratio of the l,4:l,5-isomers is 40:60) 


100 


0.19 


2,800 


W) 




100 


0.22 


3.200 


(e) 


0 


70.5 


0.07 


1,000 



1) Reaction conditions: 24 hours in acetone at room tenaperatute (20 to 25"C). 

The reaction products of Examples 9a to 9e can be represented by the following 
structural formulae (recurring units): 



023) 



(16) 



file, 



CH] 



k O k 



ad® 



' CH3 . 03 

CH, Olj 



zcr 



m 



(1,4:1,5 isamen in a ratio of 40:60) 



5 ♦ CM, 



2CI' 
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CH3 CH3 
CH3 O C»l3 



2CI® 



and 



(127) 



CH3 



-N-CHrC-CH,. ^ 
CH3 0 CHj 



2Cl' 



I© 



10 



15 



20 



£xaii^le 10. 
Equimolar amounts of the diamine of the f onnula 



(46) 



CH3 OH CH, 
i— CH«-CH--CHr--N 



CHa 



and 4,4'-bis-(chlorQmediyl)-diphenyl are heated with 1.1 equivalents of sodium iodide 
in acetone for 48 hours under reflux (56**C). The reaction solution is then filtered. The 
solvent is distilled off and a colourless reaction product containing recurring units of 
the formula 



CM) 



CH3 OH CH3 
'N -CHg-iM-CHg-N-CHa-^^-^^CHg- 



LCH3 



21 



© 



10 



is obtained as the residue. 
Yield: 72J% of tiieory. 

The iodide can be converted into the corresponding chloride by reaction with 
freshly precipitated silver chloride (24 hours in methanol at 64*'C, then filter, remove 
the solvent and dry the residual product). 
Viscosity: n 0.38 (25*^0, methanol [dl/gj ) 
Average molecular weight: 4,1(X). 

Example 11. 
Equimolar amounts of the diamine of die f onnula 



15 



OH 



OH 
I 



(130) 



►I— CHjCH-CHCHj— N 

C6«5 



20 



and 4,4'-bis-(chlonimethyl)-diphenyl are heated in acetone to the lefluz ten^>eiature 
(56°C) for 24 hours. After the reacdcn has ended, the solvent is distilled off and die 
residue is extracted with hot water. A colourless reaction produa containing lecurring 
units of the formula 



25 



031) 



-OH OH 
5Vl-CH2CH-CHCM2-M-l 



2 a' 



e 



25 



22 
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is obtained from the aqueous solution after removal of the water. 

Yield: 47.7% of theory 

Viscosity: ij = 0.1 (25^0, methanol [dl/g]) 

Average molecular weight: 1^400. 

The infra-red spectrum (KBr) shows absorption bands at 3J10, 3,050, 2,960, 
2,740, 2,620, 1,970, 1,925, 1,835, 1,660, 1,615, 1,590, 1,505, 1,460, 1,220, 
1,050, 1,055, 1,010, 960, 930, 815, 755, 705 and 665 cm^K 

Exaoople 12* 

Equimolar amounts of the dichtoxo compound of the formula 



(132) 



ci 



and 4,4'-bis-(dimethylaminomethyl)-diphenyl are reacted as described in Example 9. 
A n^ction product containing recurnng units of the formula 



22 



10 



15 



20 



25 



(133) 



3 



2cr 



is obtained. 

Yield: 23% of theory. 

The product is not adequately soluble in methanol, so diat it was not possible to 
determine viscosity values in this solvent The in^-red spectrum (KBr) displays 
absorption bands at 3,470, 3,280, 1,615, 1,565, 1,465, 1,375, 1,240, 1,120, 1,075, 
1,040, 995, 970, 825, 735, 600, 575, 505, 475 and 420 cmrK 

Example 13. 

25 J g (0.1 mol) of 4,4'-bis-(chloromethyi)-diphenyi and 8.88 g (0.1 mol) of 
piperazine, together with 11.7 g of sodium carbonate, are taken up in 200 ml of benzene 
and the mixture is heated to 60''C for 20 hours, whilst stirring. After the reaction has 
ended, the reaction mixture is cooled to room temperature (20 to 25''C) and filtered 
and the residue is washed with 400 ml of water and then dried. This gives 14.7 g 
(55.6% of theory) of a compound containing xecutring units of the formula 



15 



20 



25 



30 



35 



40 



(134) 



3.97 g (0.015 mol) of this reaction product are heated with 13.04 g (0.12 mol) 
of methyl chloroacetate to 80 to 90**C for 15 hours, whilst stirring. After die reaction 
has ended, the reaction mixture is cooled and the reaction product is extracted with 
100 ml of water. After evaporating the aqueous solution, 101 g (14% of theory) of a 
reaction product containing recurring units of the formula 



035) 



C}^COOCK,CH2COOCll3 



2a® 



are obtained. 

Viscosity: r; = 0.17 (25°C, medianol [di/g] ) 
Average molecular weight: 2,500. 

Example 14. 

vtvtvSTv^^ ^^-^ of 4,4'-bis-(chloromethyI)Hd[iphenyl and 26.05 g (0^ mol) of 
N,N,N ,N -'tetramethyl-l,3-diaminopropane in 200 ml of water are heated to 95*C for 
24 hours. The reaction mixture obtained after the reaction has ended and after cooling 
to room temperature (20 to 25'C) can be furtiier dfluted with water, for example widi 
100 ml, and so employed direct for various applications. 



30 



35 



40 
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The reaction product obtained contains recurring units of the formula 



23 



(5) 



CH3 ?»3 ^ „ " 

CHj CHj 



.0 



Solids content of the aqueous solution (after dilution with 100 ml of water): 
calculated: 21.6% (g/g) 

found: 22.6% . . ^ 

Chlorine content (titration): calculated (complete quatemisation: 4.0 ^ 
found: 3.9%. . ^ ^ 

The reaction product of the formula (5) can be obtamed as a solid by removmg 
the water or by precipitating with acetone. 
Yield: 100% of dieory 
Viscosity: i} = 0.42 (25**C, methanol [dl/gl ) 

Average molecular weight: 6^00. ^ , 

Instead of employing water as the solvent, it is also possible to employ minures 

of water with other solvents, espedally those which are miscible witih water to give a 

homogeneous mixture, for example isopropanoi, and thus to improve the homogeneity 

of the reaction mixture. 

Analogous products having an average molecular weight of 8,800 to 15,200 can 

±us be obtained. 

Example 15. 

Bquimolar amounts of the dichioro compound of the formula 



10 



15 



20 



2,3- or 1,4-isomers and N,N,N',N'-tetramediyl-l,6-diaminohexane are reacted as 
described in Example 4a. A reaction product containing recurring units of the formula 



(23) 



CH3 



CH3 



CH3 CH3 




2 CI 



e 



25 is obtained. 

Yield: 100% of tfieory 

Viscosity: i? = 0.32 (25''C, medianol [dl/g] ) 

Average molecular weight: 4700. 

Example 16. 

30 (a) 5 g of a fabric made of polyacrylonitrile (Orion [Registered Trade Marie] 

42 — Du Pont) are treated for 20 minutes at 98*C in a dyeing apparatus in 200 ml of 
a liquor which contains 0.01 g of an auxUiary of the formula (101) (Example la) and 
the pH value of which has been adjusted to 4 with 80% strength acetic acid, ^ dic- 
ing treatment the fabric is agitated continuously. The following mixture of dyestutfs 

35 consisting of: 0.007 g of the dyesmff of the fonnula 



(139) 



N=N 
C«3 



25 



30 



35 



0.007 g of tihe dyestuff of die fonnula 



(.40) sp="-0-*'VO'=vf 

and 0.01 g of tlie dyestuff of dw fbnnula 

is then added to the liquor, the temperature being maintained at 98**C 

Dyeing is tiien carried out for 60 minutes at this temperature, the liquor is cooled 
slowly to 60*'C and the fabric is rinsed and dried. 

A slow, constant-shade build-up of the colour shade on the fibre is achieved by 
the addition of the auxiliary (retardcr). The customary cooling after pre-shrinkinB k 
no longer necessary. ^ r » 

The resulting grey dyeing is distinguished by outstanding levelness and good pene- 
tration and by good fasmess to wet processing. 

(b) Similar good effects can also be achieved with the reaction products <f 
Eramples 1 to 15. ' 

Example 17. 

10 g of a fabric made of polyaciylonitrile (Orion 42 — Du Pont) are introduced, 
m a dyemg apparatus, into 400 ml of a liquor which contains 0.01 g of an auxiliaiy 
accordmg to Example 1(h) and 0.5 g of sodium sulphate and the pH value of which 
has been adjusted to 4 with 80% strengdi acetic add. Whilst agitating continuously, 
die substrate is treated at 70*C for 10 minutes and 0.15 g of the dyestuff of the formuk 
(139) are then mtroduced into the liquor. The dye liquor is then warmed to 98*C m 
the course of 30 minutes and tiie fabric is dyed for 20 minutes at this temperature. In 
order to tmt the colour shade, 0.01 g of the dyestuff of the formula (141) is added to 
toe dye liquor and dyeing is carried out for a further 30 minutes at 98*»C The dve 
hquor is then slowly cooled to 60^C and the fabric is rinsed and dried. 

A level, briUiant green dyeing with good fastness properties is obtained. 

This wcperiment shows that a dyeing can be "shaded" widiout further addition 
of the retarder and without cooling the liquor. 

Example 18. 

AXTrr^N^ ^ fabric made of polyacrylom'trile (Euroacril [Registered Trade Mark] — 
ANIC) are treated for 10 nunutes at 70**C in a dyeing apparatus in 200 ml of a liquor 
whi(± contamr 0.05 g of an auxiliary according to Example 1(g) and the pH value of 
which has ^ai adjusted to 4 widi 80% strength acetic add, A mixture of dyestuffs 
oonsistmg of 0.007 g of the dyestuff of the formula (139), 0.006 g of die dyestuff of 
Ae formula (140) and 0.01 g of die dyestuff of the f oniila (141) is then^dS « 
the dye liquor and the latter is warmed rapidly to 98^a 

The fabric is tiien dyed for 60 minutes at diis temperature. The Uquor is then 
slowly cooled to 60*»C and the fabric is rinsed and dried. m wai 

A level grey dyeing widi good fastness properties results. 

Example 19. 

^^^r i?^ " ^^^^ ^ <*yed with 2.5 parts of the dye- 

V^^' A JJS; mercerised and bleached are after-treated for 30 minutes at 

25 C m 4,000 parts ^ an aqueous liquor which contains 3 parts of an auxiliary of die 

^""^^^^ 1 c) and tiic pH value of which has been adjusted to 

6 with 80%' strength acetic aad. 

^ Compared with a dyeing which has not been after-treated the dyeing after-treated 
m ftis way shows a considerable improvement in the water fastness test under severe 
conditions (SNV Standard 195,819 = DIN 54,006). « J^vcrc 

(b) The after-treatment (fixing of the dyestuff) can also be carried out with 
the other reacnon products mentioned in Examples 1 to 15 and distinct improvements 
m the fastness properties of the dyeings are again achieved. 

Example 20. 

(a) An Orion fabric (Type 42 — Du Pont) is padded widi a liquor which con- 
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tains, per litre, 15 g of the auxiliary according to Example 1(f), squeezed out to an 
increase in weight of 110% and dried for 30 minutes at 80*^0. The fabric is then set for 
30 seconds at 150**C. 

The surface resistance of the fabric is measured after drying and after setting. In 
5 a second test the measurement is repeated after 5 washes. 

The following values were obtained: 

TABLE VI 





Surface resistance (Ohms) 




dried at 80''C 


set for 30 seconds 
at 150 °C 






5 washes 




5 washes 


untreated 




1^10" 


5x10" 


5x10" 


treated 


5x10' 


9x10" 


1x10' 


5x10" 



A distinct reduction in the surface resistance is achieved by the described treat* 
ment with the auxiliary mentioned; these ^ects also indicate good fastness to washing. 
10 (Permanent antistatic agent). 10 
The soiling characteristics of the fabric are virtually unaffected by the auxiliary 
applied. 

(b) The other reaction products according to Examples 1 to 15 can also be 
employed analogously and good antistatic effects again result 

15 Example 21. 15 

(a) An aqueous solution of the reaction product according to Example 1(c) is 
allowed to run, togeiiier with an industrial effluent which contains about 100 ppm of a 
mixture of reactive dyestuffs and add dyestuffs, into a settling tank of a sewage- 
treatment plant. The amount of the reaction produrt which is introduced into the 

20 effluent is 60 ppm. Spontaneous precipitation of the dyestuff takes place. The dyestuff 20 
which has precipitated out can be separated off by filtration after only 30 minutes and 
the residual effluent (the filtrate) can be fed, as completely decolorised effluent, into 
the sewage system. 

As a rule, however, it is not customary to filter; instead, the precipitates are 
25 allowed to sediment. 25 
In the present case, the dyestuff which has precipitated settles on the bottom in 
about 5 to 6 hours and the supernatant water, which is completely decolorised, can be 
pumped into the sewage system. 

In die case of overdosage of the precipitant no redissolving of the precipitates is 
30 observed. 30 

(b) In place of the reaction product according to Example 1 (c), it is also pos- 
sible, also with good success, to employ die odier reaction products mentioned in 
Examples 1 to 15. 

Example 22. 

35 20 g of a fabric made of polyacrylonitrile (Orion 42 — Du Pont) are treated for 35 

60 minutes at 98° C in a dyeing apparatus in 800 ml of a liquor which contains 0.02 g 
of the auxihary according to Example 1(g) and the pH value of which has been 
adjusted to 4 widi acetic acid The Uquor is then cooled and the fabric is rinsed. Sub> 
sequently, the fabric pre-treated in this way is dyed, together with an equal amount of 

40 a fabric which has not been pre-treated, as follows: 40 
10 g of the pretreated fabric and 10 g of a fabric which has not been pretreated 
are introduced in a dyeing apparatus, into 800 ml of a liquor which contains 0^03 g of 
a mixture (1:1) of dyestuffs consisting of the dyestuff of the formula 
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10 



15 



20 



(142) 



f"3 



I 



NaCie 



and Basic Red 22 (CI. 11,055) and the pH value of which has been adjusted to 4 with 
acetic j^dd, and are treated for 60 minutes at 98'*C The liquor is then cooled and the 
fabric is rinsed, and finished, in the customary manner. 

The pre-treated fabric shows a good resist effect and displays only slight (light 
red) staining, whilst the fabric which has not been pre-treated displays dark red stain- 
ing. Similar resist effects can also be achieved when the other reaction products of 
Examples 1 to 15 are used. 

Example 23. 
(Determination of the bactericidal action) 
The destructive effect of the polymeric quaternary ammonium salts is determined 
in a suspension experiment. Solutions of 1 ppm up to 30 ppm in water are prepared. 
About 10^ bacteria per ml of solution are added, as a suspension, to 5 ml of eadi of the 
solutions. 

The bacteria tested are: 1. Staphylococcus aureus SG 511, 2. Escherichia coli 
NCTC 8196 and 3, Pseudomonas aeruginosa NCTC 8060. 

After specific intervals, a solid nutrient medium, whidi contains a blocking agent 
(for example polyoxyethylenesoibitane monooleate) is inoculated witb 0.1 ml of the 
mixture. The number of living bacteria is determined. 

The results are given in Tables VII to VIII which follow. The reaction products 
display a good antibacterial activity towards the three bacteria tested. 
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<'^Vi^^(^W .CH,-^»-CHr -C«,-Q9-CH3 



10 



20 



Y 



" -0"'""»KD" 



or, logger with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of the formula 

pp. or -tX^- 

Rift) ^3(4) 

wherein and R, are identical or different from one another and are hydrogen; alkyl, 
hydroxyalkyl or halogenoalkyl each with 1 to 4 cazbon atoms; hydroxyl, halogen, caib- 
oxyl, carbaikoxy or phenyl; fi is a direct bond, — O— , 



4 



_S — > — SO2 — or optionally substituted alkylene, n is a number from 1 to 6, p is a 
number from 1 to 3 and At is a radical ot the formula 



R9 ?ii "1 

- A3— N — CHj-Aj— CHg-j- 

_Rg, R|2 J 



10 



2* A polymeric quaternary ammonium salt according to Claim 1, wherein the 
15 caticmic units correspond to the formula 

(2) 



in which R^ Rio, Rn and Rja are identical or different from one another and arc 
alkenyl with 2 to 20 carbon atoms, cydoalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, al^lthioalkyl or alkylcarbonylalkyl each with up to 10 
carbon atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arylsulphonylaikyl each with 1 20 
to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the alkyl part; carbalkoxyalkyl or di-(carbaIkoxy)-alkyl eadi with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-substituted by 
25 alkyl with 1 to 4 carbon atoms or aiyl; or are phenyl or benzyl, optionally substituted 25 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
alkylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di-(carb- 
alkoxy)-alkyl each with 1 to 4 carbon atoms in the alkyl part and with 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic add with 1 to 4 carbon atoms in the alkyl 
30 part, or by carboxamidoaDqrl which has 1 to 4 carbon atoms in the alkyl part and is 30 
itself optionally N-substituted by alkyl with 1 to 4 carbon atoms; or R^, and Rw and/or 
Rix and Ria, together with the nitrogen atom to which they are bonded, form an option- 
ally substituted heterocyclic ring with 5 or 6 ring members, A, is — (CHa)m — 9 itt 
which m is a number from 1 to 20, which is optionally interrupted by at least one 
35 35 
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or — CH=CH — grouping or substituted by at least one chlorine atom, hydroxyl or 
nitrile radical, alkyl, alkoxy or hydroxyalkyl radical, each with 1 to 4 carbon atoms, 
carboxyl radical, carbalkoxy radical with 1 to 4 carbon atoms in the alhncy part or by 
an optionally substituted phenyl or benzyl radical; 



or a radical of the formulae 



RC ft, 



<^"^V--. TT ^ -cHrOofe- 



10 



15 



or -O-CnHarQ- 



10 



or, together widi the nitrogen atoms and at least one of die substituents which aie 
bonded to each <A the nitrogen atoms, is a radical of the formulae 



N— 



Ru is hydrogen or methyl and x is at least landR«,R„B,A„nandp have the mean- 
ings indicated in Claim 1. 

3. A polymeric quaternary ammonium salt according to Claim 2, wherem the 
cationic units correspond to the formula 



15 



20 



25 



30 



(3) 



m which R„, R, Rj, and R„ are identical or different from one another and are alkvl, 
SdS^'' alko^. aUcylAioalkyl or cyanoalkyi with up to 4 carfaoTatS 
HO^^H 2 to 4 carbon aSmis. CH,COCH^ 

HNTOCT^ CH,OOCCH.^. H.C^OCCIU-, (CH.OOC).Ch" 



NHC0CHj> 



01 phenyl oi benzyl, optionally substituted by hydro^, cyano, fluorine, chloiincj or 
bromine, by alkyl, hydroxyalkyl, alkoxy and allqrltfaio each with 1 or 2 ^rbon atoms^ 
by cyanomethyl, by alkoxyalkyl, carbalkoxyalkyl and di-(carboxyalkyl), each with I or 

2 carbon atoms in the alkyl part and 1 or 2 carbon atoms in the alkoxy part, by 
^— CH2COOH, — (CH2)2COOH, or carboxamidoaU^l whidi has 1 or 2 carbon atoms 
in the alkyl part and is itself optionally N-substituted by lower aXkyl; or Rm and Ri^ 
and/or R^t and R^^, together with the nitrogen atom to whidi they are bonded^ form a 
hetoocydlc ring of the fbnnulae 



20 



25 



30 
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and A4 is — ( CHs)^ — i in which nii is a number from 1 to 12, 

--(CH,),CH--, — CH,CH=CHCHr-i — CHjCCH^ -CH,CHCHr-i, 

— CH»CCH«— , CH,OH — CHaCH— , -CH,CH— , — CH,C(CH,)— , 
icH. -i-^ CN ioOH CN 

cai»0H 

5 -CH,C(CH,)-, -CH.CH-. ^CH.C(CH,)-, 5 

iooH tooai, coocH, 

— (— CH,CH, 0 )i CHtCag—, —4— CHCH.O— ^CHaCH— ^-{h 

in, in, 

o-^-o or _Q.rio 

in which jt is at least Ij — Z— is — O— oi — S — j and pi is 1 oi 2, oi togethei with 
the nitrogen atoms and at least one of the substituents bonded to each nitrogen atom, is 
a radical of the formulae 

4. A polymeric quaternary ammonium salt according to Claim 3, wherein Ris, Riq> 
RiT and Rig are identical or different from one another and denote alkyl or h3rdroxy- 
alkyi each with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms, CHaOOCCHs^ — ^ 
CHsOOCCH^ or benzyl, or Ri, and R^ and/or Ra^ and Rt^ together widi the 
20 nitrogen atom to v^ich they are bonded, form a heterocyclic ring of die formula 20 

-O « hQ 

and A« is — (CHs)a — , in which m^ is a number from 1 to 12, 

— (CH,)»CH— , — CH,CH=CHCHs— , -OIsCCHs— , — CH,-CH-CHr-» 

in. <! 6h 



10 



32 



10 



15 



20 



in which at least 1, 
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--e— CH— ait-O )n -CHr~CH- 

CH, Ah, 



-CH. 



-CH. 




or, togedier with the nitrogea atoms and at least one of the substhuents bonded to each 
nitrogen atom, is a radical of the fonmdae 

5Qh® ^N^if ®fPN® or 

5. A polymeric quatemaiy ammonhm salt «<v«n»tng to Clatia 3, wherein die 
recuning units oonespcnid to die fomnila 



CHj Qfs 



2X' 



in whidi flit is 1 to 12 and X is halogen. 

6. A polymeric quatenuiy ammonium salt aocoiding to Oaim 5, wlieiein die 
lecumng units oonetpond to die f onnula 



CHj CHj J 



7. A polymeric quatemaiy ammonium salt according to Claim 5, wherein die 
recuzrmg units coirespond to the formula 



(6) 



CH3 CH) 



2cr 



8. A polymeric quaternary ammonium salt according to Claim 5, wherein the 
recumng units correspond to die formula 



9. A polymeric quateinary ammonium salt according to Oaim 3, which contains 
recurring units of the formula 



32 



10 



IS 



20 
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10 



15 



20 



25 



(13) 



CH3 CH3 
»3 



I 



10. A polymeric quaternary ammonium salt according to Claim 2, wherein the 
recurring units correspond to die formula 



(K) 



'CH3 



i® 



CH3 CHj M 



2 CI' 



e 



in which mi is 1 to 12. 

11. Process for die manufacture of a polymeric quaternary amoiooium salt accord- 
ing to Qaim 1, wherein a diamine of the formula 



N— Ai— N 

i i. 

in which Ri, Ra, Rs> R4 and Ax have the meanings indicated in Claim 1, is reacted 
with a dihalide of the formula 

in which X is halogen and Aj has die meaning indicated in Claim 1. 

12. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Qaim h wherein a diamine of the formula 

Ri R. 

i—CH— A.j--CH^l!r 15 

i k 

in which Ri, R2, R39 R4 and As have the meanings indicated in Qaim Ij is reacted with 
a dihalide of the formula 

X— Ai— X 

in v/hich X is halogen and Ai has the meaning indicated in Qaim 1. 

13. Process according to Qaim llj wherein the diamine corresponds to the 20 
formula 

R, Ru 
iL-As— i 
I i 

in which Ro, Rio» Rid Rts and As have the meaning indicated in Qaim 2. 

14. Process acccmiing to Qaim 11, wherein a diamine of the formula 

Ri» Rif 

i_A,— Jr 25 



in whidi Riss Riu Rin Rts A^ have the meam'ngs indicated in Qaim 3, is reacted 
with the didiloride of tbt f ormida 
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30 



(30) aCHj-^-Q-CHgCI 



15. Process according to Claim 14, wherein the diamine corresponds to die 
formula 

CHs CHs 

is, 

in which mi is 1 to 12. 

16. Process according to Qaim 15, wherein the di»mm^ oonesponds to the 
formula 

CHs GH. 



r-(GHO.-N 
CHs 



17. Process according to Qaim 15, wherein the diamine corresponds to die 

10 formula 10 

CH, CH, 

Jr— (CHa),— i 

18. Process according to Claim 15, wherem die diamine corresponds to die 
formula 

GH, CH« 
lL(CH,)xa— N 



QEis GH, 

15 19. Process according to Claim 11 or 12, wherein die diamine corresponds to the 15 

formula 

CHj CH3 

20. Process according to any one of Qaims 11 to 19, wherein the reaction is carried 
out at room temperature or elevated temperature and in a solvent 
^ 21. Process according to Claim 20, wherein the reaction is carried out at tempera- 20 

turesof20tol50'*C 

22. Process according to Claim 20, wherein the reaction is carried out in methanol 
or acetone. 

23. Process according to Claim 20, wherein the reaction is carried out in water or 

25 water/alcohol mixtures as the solvents. 25 

24. Use of a polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as a dyeing auxiliary. 

25. Use according to Qaim 24, wherein the quaternary ammonium salt is employed 
as a levelling agent in dyeing formulations. 

26. Use according to Qaim 24, wherein the quaternary ammonium salt is employed 30 
as a retarder when dyeing polyaoylonitrfle fibre materials with cationic dyestuffs or 

when dyeing anionically modified polyester fibre materials. 

. 27. Use according to Qaim 24, herein the quaternary anunonium salt is employed 
as a cationic fixing agent for dyeings on textiles and paper. 
^5 28. Use of a polymeric quaternary ammonium salt according to any one of Qaims 35 

1 to 10 as a dispersing agent and emulsifier. 

29. Use of a polymeric quaternary ammonium salt according to any one of Qaims 
1 to 10 as an antimicrobial agent. 
^ 30. Use of a polymeric quaternary ammonium salt according to any one of Claims 

^ 1 to 10 as a precipitant or flocculating agent.. 40 



35 



1,546,809 • ^35 



31. Use of a polymeric quaternary ammonium salt according to any one of Qaims 
1 to 10 as an antistatic agent, especially for textile materials containing synthetic organic 
fibres. 

32. Process for dyeing and printing textile materials containing natural or ^thetic 

5 fibres, wha:dn the textile matenals are d^ with an aqueous or aqueous-organic solu- 5 
tion or dispersion, or printed with a printmg paste, which contains, in addition to a dye- 
stufl, at least one polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as dyeing auxiliary. 

33. Process according to claim 32, wherein the dyeing auxiliary is a levelling agent 

10 34. Process according to claim 32, wherein textile materials containing anionically 10 

modified polyester fibres are dyed in the piesence of at least one polymeric quaternary 
ammonium salt according to any one of claims 1 to 10. 

35. Process for dyeing according to claim 32, wherein textile materials containing 
polyacryloniirile fibres are dyed with cationic dyestufis in the presence of at least one 

15 polymeric quaternary ammonium salt according to any one of daims 1 to 10. 15 

36. Process for rendering textile materials containing synthetic organic fibres anti- 
static, wherein the textile materiab are treated with an aqueous or aqueous-organic 
solution or dispersion of at least one polymeric quaternary ammonhim salt according to 
any one of daims 1 to 10. 

20 37. Process for fixing dyeings on textiles and paper wherein these dyed substrates 20 

are treated with at least one polymeric quaternary ammonium salt according to any one 
of daims 1 to 10. 

38. Process for providing substrates with an antimicrobial, finish wherein these 
substrates are treated with at least one polymeric quaternary ammonium salt acconUqg 

25 to any one of daims 1 to 10. 25 

39. Process for purifying effluents, wherein a polymeric quaternary ammonium 
salt according to one of claims 1 to 10 is employed as a predpitant. 

40. Process for coagulating colloidal aqueous dispersions, wherein a polymeric 
quaternary ammonium salt according to one of claims 1 to 10 is employed as a floe- 

30 ailating agent. 30 

41. An aqueous or aqueous-organic solution or dispersion which contains a dyestuff 
and at least one polymeric quaternary anmionium salt according to any one of claims 1 
to 10, for carrying out a process according to any one of daims 32 to 35. 

42. Textile materials which contain natural or synthetic fibres and have been dyed 

35 or finished by a process according to any one of claims 32 to 37. 35 

43. A compound of the formula shown in daim 1 substantially as described in any 
one of Examples 1 to 3. 

44. A compound of the formula shown in daim 1 substantially as described in 
any one of Samples 4 to 15. 

40 45. A process for the manufacture of polymeric quaternary ammonium salts sub- 40 

standally as described in any one of Examples 1 to 3. 

46. A process for the manufacture of polymeric quaternary anmionium salts sub- 
stantially as described in any one of Exan^les 4 to 15. 

47. A process of use of a polymeric quaternary ammonium salt of the formula 

45 shown in daim 1, substantially as described in any one of Examples 16a, 17, 18, 19a, 45 
20a and 21a. 

48. A process of use of a polymeric quaternary anunoniimi salt of the fomuila 
shown in claim 1, substantially as described in any one of Examples 16b, 19b, 20b, 21b, 
22 and 23. 
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